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ABSTRACT 
The drive control system of the motor is mainly made of the motor, power drive 
circuit and control unit. A good performance-driven control system can somehow 
make up for lack of motor performance. In order to improve the speed and position 
precision of the stepper motor, solve the step phenomenon of the stepper motor and 
the network technology and low voltage dip of the double-fed wind power 
generation systems, This paper mainly focuses on the of the stepper motor 
technology, DFIG wind power system excitation control and low-voltage ride 
through technology, the theoretical analysis of high voltage and power device 
technology. The Innovations of this paper are: 
(1)、In control system of the stepper motor, the fuzzy genetic adaptive of the PID 
controller is proposed, which PID parameters with fuzzy adaptive tuning parameters 
and genetic algorithm tuning initial PID parameters are used. The curve of  system 
speed response has a small overshoot, fast starting by load disturbance and the time 
of system restoring stability is short, strong ability of anti sudden load. The 
computational verb PID controller is proposed. Simulation and experimental results 
show that the system has fast dynamic response. The time of operation time is short. 
The control process is relatively simple. As the stepper motor exists the stepper 
phenomena, large step angle, easy to produce vibration in low-speed rotation , and 
speed is not enough to run smoothly, a mixed micro-step PWM drive control 
technology is proposed. The Simulation results show that sinusoidal current of the 
stepper motor windings are good, smooth wave rotor position, which improve the 
step phenomenon and inhibit the stepper motor oscillation. 
（2）、The mathematical model of DFIG wind power generation is established. The 
double-vector PWM control is studied. The PWM control of the grid side converter 
and stator flux orientation of the motor side converter are analyzed. The control 
method shows no impact on the process of connecting the grid, fast steady state, the 
sine wave of current and voltage of the stator. The harmonic current of the DFIG 
injection to the grid is basically zero. The circuit of the active low voltage dip 
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winding is well limited. The DC bus voltage keeps stable when the voltage sags 
happen. And at the same time, DFIG provides the reactive power to the system of 
compensation until the grid voltage recovery. 
（3）、The new type of SJ-IGBT device is studied. The theory of super-junction is 
applied to the high voltage and power IGBT, which can solve the silicon limit 
between on-resistance and breakdown voltage. At the same structural parameters, the 
on-resistance of SJ-IGBT can greatly reduce. 
 The purpose of new proposed methods is to improve the performance of the motor 
drive control system. The control methods focus on the feasibility and the intelligent 
drive controller of the stepper motor is designed and realized. 
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                     图 1.4 直流调速系统原理图    
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流电机调速系统原理图如图 1.5 所示[6]。 
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